Fluorescent derivatives of yeast tRNAPhe.
The preparation of four fluorescent derivatives of tRNAPhe (yeast) and their characterization by chemical, spectroscopic, and biochemical methods is described. The derivatives are prepared by replacing wybutine (position 37 in the anticodon loop) or NaBH4-reduced dihydrouracil (positions 16/17 in the hU loop) with ethidium or proflavine; they are isolated by reversed-phase chromatography (RPC-5). All tRNAPhe-dye derivatives are aminoacylated by yeast phenylalanyl-tRNA synthetase to at least 80% of the charging capacity of the unmodified tRNAPhe with an unchanged Km (0.2 mucroM) and a V lowered by 30--50%. They exhibit good to excellent activity in the aminoacylation assay from synthetase from Escherichia coli. It is concluded that the insertion of the dyes does not seriously disturb essential elements of the native tRNAPhe structure. The dyes are bound via N-ribosylic linkages. The appearance of isomeric tRNAPhe-ethidium derivatives is attributed to the involvement of the different amino groups of ethidium in the condensation. In addition, there are indications for the existence of alpha and beta anomers of the tRNA-dye compounds. The dyes are rigidly fixed to their position in the tRNA molecule by stacking interactions with the neighboring bases. The ethidium probes show Mg2+-induced changes of the tRNA conformation which are paralleled by changes of the rate of aminoacylation. On the basis of this observation it is hypothesized that conformational flexibility of the tRNA molecule is a functionally important feature of the tRNA structure.